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(54) Tyicydic-substltuted pyrazolyl benzenesulfonamldes and their use as cydooxygenase II 
Inhibitors 



(57) The present invention is concerned with tricy- 
clic-substituted pyrazolyl benzenesuHonamides of For- 
mula I 




(I) 



arylaminocartx)nyl. Ci-Ce-N.N-dialkylamtnocartxsnyl, 
C-i -Cg-N-alkyl-N-arylaminocartxinyl, C3-C7- 
cycloalkylaminocartx)nyl, and Ci-Ce-hydroxyalkyI; 
wherein and R^ together form 



wherein R^ is phenyl substituted at position 4 with sul- 
famyl; wherein R^ is selected fr m Ci-Cg-haloalkyl, 
cyano. cartx>xyl. Ci-C6-alkoxycartx)nyl, Ci-Ce-carboxy- 
alkyl. aminocarbonyl, Ci-Ce-N-alkylaminocariaonyl, N- 



wherein m is 2; wherein A is selected from phenyl and 
five membered heteroaryl; and wherein R^ is one or 
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more radicals selected from halo, Ci-Cio-alkyl. Ci-Ce* naphthyt, tetrahydronaphthyt. irxlane, biphenyl; or a 
alkylsulfonyl, CrCe-haloalkyl, CrCe-alkoxy, amino and pharmaceutically-acceptable saH thereof, 
nitro; wherein aryl wherever occuring means phenyl, 
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Description 

FIELD OF -mE INVENTION 

5 [0001] This invention is in the field of pyrazolyl benzene sulfonamides and relates also to compositions containing 
such conpounds. 

BACKGROUND OF THE INVENTION 

10 [0002] Prostaglandins play a major role in the inflammation process and the inhibition of prostaglandin production, 
especially production of PGG21 PGH2 and PGE2, has been a common target of anti-inflammatory drug discovery. How- 
ever, common non-steroidal anti-inflammatory drugs (NSAIDs) that are active in reducing the prostaglandin-induced 
pain and swelling associated with the inflammation process are also active in affecting other prostaglandin-regulated 
processes not associated with the inflammation process. Thus, use of high doses of most common NSAIDs can pro- 

IS duce severe side effects, including life threatening ulcers, that limit their therapeutic potential. An alternative to NSAIDs 
is the use of corticosteroids, which have even more drastic side effects, especially when long term therapy is involved. 
[0003] Previous NSAIDs have been found to prevent the production of prostaglandins by inhibiting enzymes in the 
human arachidonic acid/prostaglandin pathway including the enzyme cydooxygenase (COX). The recent discovery of 
an inducible enzyme associated with inflammation (named "cydooxygenase It (COX II)" or "prostaglandin G/H syn- 

20 thase in provides a viable target of inhibition which more effectively reduces inflammation and produces fewer and less 
drastic side effects. 

[0004] Pyrazoles have been described for use in the treatment of inflammation U.S. Patent No. 5.134.142 to Matsuo 
et al describes 1,5-diaryl pyrazoles, and specifically. 1-(4-fluorophenyl)-5-[4-(methylsutfonyl)phenyl]-3-trifluoromethyl 
pyrazole. as having anti-inflammatory activity. 

25 [0005] U.S. Patent No. 3.940,418 to R. Hamilton describes tricyclic 4,5-dihydrobenz[g]indazoles as antiinflammatory 
agents. In addition. R. Hamilton [J. Heterocyclic Chem. , 1 3. 545 (1 976)] describes tricydic 4.5-dihydrobenz[g]indazoles 
as antiinflammatory agents. U.S. Patent No. 5.134.155 describes fused tricyclic pyrazoles having a saturated ring bridg- 
ing the pyrazole and a phenyl radical as HMG-CoA reductase inhibitors. European publication EP 477.049. published 
Mar, 25. 1992, describes [4.5-dihydro-1-phenyl-1H-benz[g]indazol-3-yl]amides as having antipsychotic activity. Euro- 

30 pean publication EP 347,773. published Dec. 27. 1989. describes [4,5-dihydro-1-phenyl-1H-benz[g]indazol-3-yl]pro- 
panamides as immunostimulants. M. Hashem et al [J. Med. Chem., 1 9, 229 (1976)] describes fused tricyclic pyrazoles. 
having a saturated ring bridging the pyrazole and a phenyl radical, as antibiotics. 

[0006] Certain substituted pyrazolyl-benzenesulfonamides have been described in the literature as synthetic interme- 
diates. Specifically. 4-[5-(4-chlorophenyl)-3-phenyl-1H-pyrazol-1-yQbenzenesutfonamide has been prepared from a 

35 pyrazoline compound as an intermediate for compounds having hypoglycemic activity [R. Soliman et al, J. Pharm. Sc/.. 
76, 626 (1987)]. 4-[5-[2-(4-Bromophenyl)-2H-1.2,3-triazol-4-yl]-3-methyl-1H-pyrazol-1-yl]benzenesulfonamide has 
been prepared from a pyrazoline compound and described as potentially having hypoglycemic activity [H. Mokhtar. Pak, 
1 ScL Ind Res., 31. 762 (1988)]. Similarly. 4-[4-bromo-5-[2-(4-chlorophenyl)-2H-1.2.3-triazol-4-yl]-3- methyl- IH-pyra- 
zol-1-yl]benzenesulfonamide has been prepared [H. Mokhtar et al. Pak. J. Sci. Ind. Res., 34. 9 (1991)]. 

40 [0007] The phytotoxidty of pyrazole derivatives is described [M. Cooco et al. //. Farmaxo-Ed. Sci. . 40. 272 (1985)]. 
specif tcally for 1 -[4-(aminosulf6nyl)phenyl]-5-phenyl-1 H-pyrazole-3.4-dicarboxylic acid. 

[0008] The use of styryl pyrazole esters for antidiabetes drugs is described [H. Mokhtar et al. Pharmazie, 33. 649- 
651 (1978)]. TTie use of styryl pyrazole cart)0xylic acids for antidiabetes drugs is described [R. Soliman et al, 
Pharmazie, 33, 184-5 (1978)]. The use of 4-[3,4.5-trisubstituted-pyrazol-1-yl]benzenesulfonamides as intermediates 

45 for sulfonylurea anti-diabetes agents is described, and specifically. 1 -[4-(aminosulfonyl)phenyl]-3-methyl-5-phenyl-1H- 
pyrazole-4-carboxylicacid [R. Soliman etal, J. Pharm. Sci., 72, 1004(1983)]. Aseries of 4-[3-substituted methyl-5-phe- 
nyl-1 H-pyrEizol-1 -yQb^zenesulfbnamides has been pr^red as intermediates for anti-diabetes agents, and more spe- 
cifically, 4-[3-methyl-5-phenyl-1H-pyrazol-1-yf]benzenesulfbnamide [H. Feid-Allah, Pharmazie, 36, 754 (1981)]. In 
addition. 1-(4-[aminosulfonyl]phenyl)-5-phenylpyrazote-3-cart)oxylic acid has been prepared from the above described 

50 4-(3-methyl-5-phenyl-1H-pyrazol-1-yl]benzenesulfonamide compound [R. Soliman et al. J. Pharm. Sci., 70, 602 
(1981)]. 

[0009] EP-A 0 418 845 and EP-A 0 554 826 disclose pyrazde conpounds wherein the position 1 is substituted by a 
thiosulf inyl or thiosutfonyl aryl group. 

[001 0] US-A 4 1 46 721 Is concerned with pyrazole-4-acids and derivatives thereof. 
55 [001 1 ] All these conpounds are said to be antiinflammatory. CA. Vol. 1 1 1 . No. 235651 b discloses 1 -(4-sulfamyl-phe- 
nyl)-5-phenylethenyl derivatives as well as (2-methyt-3-bromo-4-p-chlorophenyl)-1-(4-5ulfamyl-phenyl)pyrazoles. 
[0012] C.A Vol. 1 14. No. 2971 94j discloses 1-(4-sulfamylphenyl)-4-(arylalkenyl)-pyrazole derivatives; 
[0013] The same applies to the references C.A. Vol. 100, No. 34458d. also related to 1-(4-sulfamyl-phenyl)-4-(aryIa- 
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lkenyl)pyrazole derivatives. 

[0014] From such compounds (i.e. the ary) alkenyl pyrazole derivatives) an antidiabetic activity has been indicated. 
DESCRIPTION OF THE INVENTION 

[001 5] A dass of benzenesulfonamtde compounds is defined by Formula I: 



10 




15 

wherein is phenyl substituted at position 4 with sulfamyl; wherein is selected from C^-Ce-haloalkyl, cyano, 
carboxyl, Ci-Cs-alkoxycarbonyl, Ci-Cg-carboxyalkyl, aminocarbonyl, Ci-Ce-N-alkylaminocarbonyl, N-arylaminocarbo- 
nyl, Ci-Ce-N.N-dialkylaminocarbonyl. Ci-Cg-N-alkyl-N-arylaminocarbonyl, Cs-Cy-cycloalkylaminocartDonyl. and CrCe- 
hydroxyalkyl; wherein and R^ together form 

20 
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wherein m is 2; wherein A is selected from phenyl and five membered heteroaryl; and wherein is one or more radi- 
^Pbo cais selected from halo, Ci-Cio-alkyl. Ci-Ce-alkylsullbnyl, CrCe-haloalkyI, Ci-Ce-alkoxy, amino and nitro; wherein aryl 
wherever occuring means phenyl, naphthyl. tetrahydronaphthyl. indane, biphenyl; or a pharmaceutically-acceptable salt 
thereof. 

[001 6] A preferred group of conrpounds of Formula I are those wherein R^ is selected from f luoromethyl, drf luorome- 
thyl, trrfluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, pentafluoroethyl, heptafluoropropyi, difluorochlo- 

35 romethyl. dichlorofluoromethyl. difluoroethyl, drfluoropropyl, dichloroethyl, dichloropropyl, cyano, cart)oxyi. 
methoxycarbonyl, ethoxycarbonyl. isopropoxycarbonyl, tert-butoxycaitonyl, propoxycarbonyl, butoxycaitx)nyl, isobu- 
toxycarbonyl, pentQxycart)onyl, acetyl, propionyl, butyryl, isobutyryl. valeryt, isovaleryl. pivaloyi, hexanoyl, trifluoro- 
acetyl. aminocariDonyl, N-methylaminocarbonyt, N-ethylaminocart>ony1, N-isopropylaminocarbonyl, N- 
propylaminocartx}nyl, N-butylaminocarbonyl. N-isobutylaminocartx)nyl, N-tert-butylaminocarbonyl, NiDentylaminocarb- 

40 onyl, N-phenylaminocarbonyl, N,N-dimethylamlnocaftx)nyl, N-methyl-N-ethylaminocart}onyl. N-(341uorophenyl)amino- 
cartDonyl, N-(4-methylphenyl)aminocaftx)nyl, N-(3-chlorophenyl)aminocarl)onyl, N-(4-methQxyphenyl)aminocarbonyl, 
N-methyl-N-phenylaminocarbonyl, cyclohexylaminocartx>ny1, hydroxypropyl, hydroxymethyl, and hydroxyethyl; wherein 
A is selected from phenyl, furyl and thienyl; wherein R^ is one or more radicals selected from fluoro. chloro. bromo. 
methylsulfbnyl, methyl, ethyl, isopropyl, tert-butyl, isobutyl. fluoromethyl. difluoromethyl, trif luoromethyl, chloromethyl, 

45 dichloromethyl, trichloromethyl, pentafluoroethyl, heptafluoropropyi, difluorochloromethyt, dichlorofluoromethyl, difluor- 
oethyl, difluoropropyl, dichloroethyl. dichloropropyl, methoxy, methylenedioxy, ethoxy. propoxy. n-butoxy. amino, and 
nitro; 

or a pharmaceutically-acceptable salt thereof. 

[001 7] Specifically preferred compounds and their pharmaceutically-acceptable salts are those, of the group consist- 
50 ing of 

4-[3-(difluoromethyl)-4,5-dihydro-7-methoxy-1H-benz[g]indazol-1-yl]benzenesulfonamide; 
4-[3-(dif luoromethyl)-4,5-dihydro-7-methyl-1 H-benz[g]indazol-1 -yljbenzenesulfonamide; 
4-[4,5^ihydro-7-methoxy-3-(trtfluoromethyl)-1 H-benz[g]inda20l-1 -yllbenzenesulfonamide; 
65 4-[4.5<lihydro-3-(trif luoromethyl)-1 H-benz[g]indazol-1 -yl]benzenesulfbnamide; 

4-[4,5-dihydro-7-methyl-3-(trif luoromethyl)-1 H-benz[g]indazol-1 -yl]benzenesuIfonamide; 
methyl[1-(4-aminosulfonylphenyl)-4,5<lihydro-7-methoxy-1H-benz[g]indazol-3-yOcarboxylate; 
4-[4,5-dihydro-3-trifluoromethyl-1 H-thieno[3,2,g]indazol-1 -yl] benzenesulfonamide; and 
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4-[4,5-dihydro-6.8-dimethyl-3-(trrf luorornethyl)-1 H-benz[g]indazol-1 -yljbenzenesulfonamide; 
4-[4,5<Jihydro-6,8-dimetiioxy-3-(trif luoromethyl)-1 H-bCT2[g]indazol-1 -yl]benzenesulfbnamide; 
methyl[1 -(4-aminosulfonylphenyl)-4,5-dihydro-7-methoxy-1 H-benz[g]indazol-3-yOcarbQxylate; 

5 Further specific conpounds are: 

4-[5-(1 ,3-benzodioxol-5-yl)-3-(trifluorometlTyl)-1 H-pyrazol-1-yI]benzenesutfonamide: 

4-[5-(1 ,4-benzodioxan-6-yl)-3-(dif luoromethyl)-1 H-pyrazol-1 -yl]benzenesulfonamjde; 

4-[5-(benzofuran-2-yl)-3-(drfluoromethyl)-1H-pyrazol-1-yl]ben2enesulfonamide; 
10 4-[5-(1 ,3-benzodioxol-5-yl)-3-(dif luoromethyI)-1 H-pyrazol-1 -yl]benzenesulfonamide; 

4-[5-(benzofuran-5-yl)-3-(trif luoromethyl)-1 Hi3yrazol-1 -yl]benzenesulfonamide; 

4-[5-(2,3Kjihydrobenzofuran-5-yl)-3-(trrfluoromethyl)-1H-pyrazol-1-yl]benzenesulfonamide; 

4-[5-(5-benzothienyl)-3-{trrfluoromethyl)-1 H-pyrazol-1 -yl]benzenesulfonamide; 

4-[5-(3,4-dihydro-2H-1 -benzopyran-6-yl)-3-(trrf luoromethyl)-1 H-pyrazol-1 -yllbenzenesulfonamide; 
75 4-[5-(3,4<iihydro-2H-1 -benzothiopyran-6-yl)-3-(trif luoromethyl)-1 H-pyrazol-1 -yl]benzenesulfonamide; 

4-[5-(2-phenylethenyl)-3-(trrfluoromethyl)-1H-pyra2ol-1-yl]benzenesulfonamide; 

4-[5-(4-methyl-1 ,3-benzodloxol-6-yl)-3-{trif luoromethyl)-1 H-pyrazol-1 -yljbenzenesulfonamlde; 

4-[5-(4-methyl-1 ,3-benzodioxol-5-yl)-3-{trif luoromethyl)-1 H-pyrazol-1 -yl]benzenesulfonamide; 

4-[5-(1,2,3,4-tetrahydrdnaphth-6-yl])-3-{trifluoromethyl)-1H-pyrazol-1-yG^ 
20 4-[5-(2-naphthyl)-3-(trrf luoromethyl)-1 H-pyrazol-1 -yl]benzenesulfonamide; 

[0018] Compounds of Formula 1 would be useful for, but not limited to. the treatment of Inflammation in a subject, and 
for treatment of other inflammation-associated disorders, such as. as an analgesic in the treatment of pain and head- 
aches, or as an antipyretic for the treatment of fever. For example, compounds of Formula I would be useful to treat 

25 arthritis, including but not limited to rheumatoid arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemic 
lupus erythematosus and juvenile arthritis. Such conpounds of Formula I would be useful in the treatment of asthma, 
bronchitis, menstrual cramps, tendinitis, bursitis, and skin related conditions such as psoriasis, eczema, burns and der- 
matitis. Compounds of Formula I also would be useful to treat gastrointestinal conditions such as inflammatory bowel 
disease, Crohn's disease, gastritis, irritable bowel syndrome and ulcerative colitis and for the prevention of colorectal 

30 cancer. Compounds of Formula I would be useful in treating inflammation in such diseases as vascular diseases, 
migraine headaches, periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkin's disease, sclerodoma. rheumatic fever, 
type I diabetes, myasthenia gravis, sarcoidosis, nephrotic syndrome, Behcet's syndrome, polymyositis, gingivitis, hyper- 
sensitivity, conjunctivitis, swelling occurring after injury, myocardial ischemia, and the like. The compounds are useful 
as antiinflammatory agents, such as for the treatment of arthritis, with the additional benefit of having significantly less 

35 harmful side effects. 

[001 9] The present invention preferably includes compounds which selectively inhibit cyclooxygenase II over cycloox- 
ygenase I. Preferably, the compourKis have a cyclooxygenase II IC50 of less than about 0.2 ^M, arKi also have a selec- 
tivity ratio of cyclooxygenase II inhibition over cyclooxygenase I inhibition of at least 50, and more preferably of at least 
100. Even more preferably, the compounds have a cycloorygenase I IC50 of greater than about 1 ^M, and more prefer- 
40 ably of greater than 10 iiM. Suchpreferredselectivitymaylndicateanabilitytoreducetheincidenceof common NSAID- 
Induced side effects. 

[0020] TTie term "hydrido" denotes a single hydrogen atom (H). This hydrido radical may be attached, for exanple, to 
an oxygen atom to form a hydroxyl radical or two hydrido radicals may be attached to a carbon atom to form a methyl- 
ene (-CH2-) radical. Where the term "alkyl" is used, either alone or within other terms such as "haloalkyl" and "alkylsul- 

45 fonyl", it embraces linear or branched radicals having one to about twenty carbon atoms or. preferably one to about 
twelve carbon atoms. More preferred alkyl radicals are *'lower alkyt" radicals having one to about ten caitx)n atoms. 
Most pretended are lower alkyl radicals having one to about six carbon atoms. Examples of such radicals include methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, fe/t-butyl. pentyl, iso-amyl. hexyl and the like. The term "alkenyl** 
embraces linear or branched radicals having at least one carbon-carbon double bond of two to about twenty cartx)n 

50 atoms or. preferably, two to about twelve carbon atoms. More preferred alkyl radicals are "lower alkenyl" radicals having 
two to about six cartx)n atoms. Examples of such radicals include ethenyl. n-propenyl, butenyl, and the like. The term 
"halo" means halogens such as fluorine, chlorine, bromine or iodine atoms. The term "haloall^r enPraces radicals 
wherein any one or more of the alkyl carbon atoms is substituted with halo as defined above. Specifically embraced are 
monohatoalkyi, dihaloalkyi and polyhaloaikyl radicals. A monohaloalkyi radical, for one exanrtple, nnay have either an 

55 iodo, bromo. chloro or fluoro atom within the radical. Dihalo and polyhaloaikyl radicals may have two or more of the 
same halo atonrts or a combination of diff rent halo radicals. "Lower haloalkyl" embraces radicals having 1-6 cartx>n 
atoms. Examples of haloalkyi radicals include ftuoromethyl. difluoromethyl, trifluoromethyl. chloromethyl, dichlorome- 
thyl. trichloromethyl. trichloromethyl, pentafluoroethyl. heptafluoropropyl. drfluorochloromethyl. dichlorofluoromethyl, 
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difluoroethyl. difluoropropyl, dichloroethyl and dichloropropyl. The term "hydroxyalkyi" embraces linear or branched 
alkyi radicals having one to about ten carbon atoms any one of which may be substituted with one or more hydroxyl rad- 
icals. More pretended hydroxyalkyt radicals are "lower hydroxyaikyi" radicals having one to six cart)on atoms and one or 
more hydroxyl radicals. Examples of such radicals include hydroxymethyl, hydroxyethyl. hydroxypropyl. hydroxybutyl 
and hydroxyhexyl. The terms "alkoxy" and '^aikoxyalkyi" embrace linear or branched oxy-containing radicals each hav- 
ing alkyI portions of one to about ten cartx)n atoms, such as methoxy radical. More prefenred alkoxy radicals are "lower 
alkoxy" radicals having one to six carbon atoms. Examples of such radicals include methoxy. ethoxy, propoxy, butoxy 
and fe/t-butoxy. The term "alkoxyalkyl" also embraces aikyi radicals having two or more alkoxy radicals attached to the 
alkyI radical, that is, to form monoalkoxyalkyl and dialkoxyalkyi radicals. More preferred aikoxyalkyi radicals are "lower 
alkoxyalkyl" radicals having one to six carbon atoms and one or two alkoxy radicals. Exanples of such radicals include 
methoxymethyl. methoxyethyl, ethoxyethyl, methoxybutyl and methoxypropyl. The "alkoxy" or "alkoxyalkyl" radicals may 
be further substituted with one or more halo atoms, such as fluoro. chloro or bromo, to provide "haloalkoxy" or 
"haloalkoxyalkyl" radicals. Examples of such radicals include fluoromethoxy, chloromethoxy, trifluoromethoxy, trifluor- 
oethoxy, f luoroethoxy and f luoropropoxy. The term "aryl", alone or in combination, means a cart>ocyclic aromatic system 
containing one. two or three rings wherein such rings may be attached together in a pendent manner or may be fused. 
The term "aryl" embraces aromatic radicals such as phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. The 
term "heterocyclic" embraces saturated, partially saturated and unsaturated heteroatom-containing ring-shaped radi- 
cals, where the heteroatoms may be selected from nitrogen, sulfur and oxygen. Exanples of saturated heterocyclic rad- 
icals include saturated 3 to 6-membered heteromonocylic group containing 1 to 4 nitrogen atoms[e.g. pyn-olidinyl. 
imidazolidinyl, piperidino, piperazinyl, etc.]; saturated 3 to 6-membered heteromonocyclic group containing 1 to 2 oxy- 
gen atoms and 1 to 3 nitrogen atoms [e.g. morpholinyl. etc.]; saturated 3 to 6-membered heteromonocyclic group con- 
taining 1 to 2 sulfur atoms and 1 to 3 nitrogen atonrts [e.g., thiazolldinyl. etc.]. Exanrples of partially saturated 
heterocyclic radicals include dihydrothiophene, dihydropyran. dihydrofuran and dihydrothiazole. The term "heteroaryl" 
embraces unsaturated heterocyclic radicals. Examples of unsaturated heterocyclic radicals, also termed "heteroaryl" 
radicals include unsaturated 5 to 6 membered heteromonocyclic group containing 1 to 4 nitrogen atoms, for example, 
pyrrolyl, pyrrolinyl. imidazolyl. pyrazolyl, 2-pyridyl, 3-pyridyl. 4-pyridyl, pyrimidyl, pyrazinyl. pyridazinyl. triazolyl [e.g., 4H- 
1 ,2.4-triazolyl, 1H-1.2,3-triazolyl, 2H-1,2,3-triazolyl, etc.] tetrazolyl [e.g. 1H-tetrazolyl, 2H-tetrazolyl, etc.], etc.; unsatu- 
rated condensed heterocyclic group containing 1 to 5 nitrogen atoms, for exanple, indolyl, isoindolyl, inddizinyt, benz- 
imidazolyl, quinotyl, isoquindyl. indazolyl, benzotriazolyl. tetrazolopyridazlnyl [e.g., tetrazolo [1 ,5-b]pyridazinyl. etc.], 
etc.; unsaturated 3 to 6-membered heteromonocyclic group containing an oxygen atom, for example, pyranyl, 2-furyl, 
3-furyl, etc.; unsaturated 5 to 6-membered heteromonocyclic group containing a sulfur atom, for exanple, 2-thienyl, 3- 
thienyl, etc. ; unsaturated 5- to 6-membered heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms, for example, oxazotyl, Isoxazolyl. oxadiazolyl [e.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, etc.] 
etc.; unsaturated condensed heterocyclic group containing 1 to 2 oxygen atonr^ and 1 to 3 nitrogen atoms [e.g. benzox- 
azolyt. benzoxadiazolyl, etc.]; unsaturated 5 to 6-membered heteromonocyclic group containing 1 to 2 sulfur atoms and 
1 to 3 nitrogen atoms, for exanple, thiazolyl, thiadlazolyl [e.g., 1,2,4- thiadiazolyl, 1,3.4-thladiazolyl, 1 .2,5-thiadiazolyl. 
etc.] etc.; unsaturated condensed heterocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms [e.g., ben- 
zothiazolyl, benzothiadiazolyl, etc.] and the tike. The term also embi^aces radicals where heterocyclic radicals are fused 
with aryl radicals. Exanrples of such fused bicyclic radicals include benzofuran, benzothiophene, and the like. Said "het- 
erocyclic group" may have 1 to 3 substituents such as lower alkyI, hydroxy, oxo. amino and lower alkylamino. Preferred 
heterocyclic radicals include five to ten membered fused or unfused radicals. More preferred examples of heteroaryl 
radicals include benzofuryl, 2,3-dihydrobenzofuryl, benzothienyl. indolyl, dihydroindolyl, chromanyl, benzopyran. thio- 
chromanyt. benzothiopyran, benzodioxolyl, benzodioxanyl, pyridyl, thienyl, thiazolyl, oxazolyl, furyl, and pyrazinyl. The 
term "sulfonyl". whether used alone or linked to other terms such as alkylsulfonyl, denotes respectively divalent radicals 
-SO2-. "Alkylsulfonyl" embraces alkyI radicals attached to a sulfonyl radical, where alkyI is defined as above. More pre- 
ferred alkylsulfonyl radicals are "lower alkylsulfonyl" radicals having one to six carbon atoms. Examples of such lower 
alkylsulfonyl radicals include methylsuKonyl, ethylsuHbnyl and propylsulfonyl. The term "arylsulfonyl" embraces aryl rad- 
icals as defined above, attached to a sulfonyl radical. Examples of such radicals include phenylsulfonyl. The terms "sul- 
famyl," "aminosulfonyi" and "sulfonamldyl." whether alone or used with terms such as "N-alkylaminosulfbnyl". "N- 
arylaminosullbnyt", "N.N-dialkylaminosulfbnyl" and "N-alkyl-N-arylaminosutfonyl", denotes a sulfonyl radical substituted 
with an amine radical, forming a sulfonamide (-SO2NH2). The terms "N-alkylaminosulfonyl" and "N,N-dialkylaminosul- 
fonyl" denote sultamyt radicals substituted, respectively, with one alky! radical, or two alkyI radicals. More preferred 
alkylaminosulfonyl radicals are "lower alkylaminosulfonyl" radicals having one to six carbon atoms. Examples of such 
lower alkylaminosulfonyl radicals include N-methylaminosulfonyl, N-ethylaminosulfonyl and N-methyl-N-ethylaminosul- 
fonyl. The terms "N-arylaminosulfonyl" and "N-alkyl-N-arylaminosulfonyl" denote sulfamyl radicals substituted, respec- 
tively, with one aryl radical, or one alkyI and one aryl radical. More preferred N-alkyl-N-arylaminosulfonyl radicals are 
"lower N-alkyl-N-arylsulfonyl" radicals having alkyI radicals of one to six carbon atonns. Exanples of such lower N-alkyl- 
N-aryl aminosulfonyi radicals include N-methyl-phenylaminosuHonyl and N-ethyl-phenylaminosulfonyl The terms "car- 
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boxy" or "carboxyl". whether used alone or with other terms, such as "carboxyalkyl". denotes -CO2H. TTie terms 
"alkanoyi" or "carboxyalkyr embrace radicals having a carboxy radical as defined above, attached to an alkyi radical. 
The alkanoyi radicals may be substituted or unsubstituted, such as formyl. acetyl, proplonyl (propanoyi), butanoyi 
(butyryl), isobutanoyl (isobutyryl), valeryl (pentanoyi), isovaleryl, pivaloyi, hexanoyi or the like. The term "carbonyl", 

5 whether used alone or with other terms, such as "all^lcaibonyr, denotes -(C=0)-. The term "alkylcarbonyl" embraces 
radicals having a carbonyl radical substituted with an alkyI radical. More preferred alkylcarbonyl radicals are "lower 
alkylcartDonyl" radicals having one to six carbon atoms. Examples of such radicals include methylcarbonyi and ethylcar- 
bonyl. The term "alkylcarbonylalkyl". denotes an alky! radical substituted with an "alkylcart^nyl" radical. The term 
"alkoxycarbonyl" means a radical containing an alkoxy radical, as defined above, attached via an oxygen atom to a car- 

10 bonyl radical. Preferably, "lower alkoxycarbonyl" embraces alkoxy radicals having one to six cart>on atoms. Examples 
of such "lower alkoxycarbonyl" ester radicals include substituted or unsubstituted methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, butoxycarbonyl and hexyloxycarbonyl. The term "alkoxycarbonylalkyl" embraces radicals having 
"alkoxycarbonyl", as defined above substituted to an alkyI radical. More preferred alkoxycarbonylalkyl radicals are 
"lower alkoxycarbonylalkyl" having lower alkoxycarbonyl radicals as defined above attached to one to six carbon atoms. 

15 Examples of such lower alkoxycarbonylalkyl radicals include methoxycart)onylmethyl, terf-butoxycarbonylethyl, and 
methoxycarbonylethyl. The term "aminocarbonyl" when used by itself or with other terms such as "aminocarbonylalkyr', 
"N-alkylaminocarbonyl", "N-arylaminocarbonyl", "N.N-dialkylaminocarbonyl", "N-alkyl-N-arylaminocarbonyl", "N-alkyl- 
N-hydroxyaminocarbonyl" and "N-alkyl-N-hydroxyaminocarbonylalkyl", denotes an amide group of the formula - 
C(=0)NH2. The terms "N-alkylaminocarbonyl" and "N,N<Jialkylaminocarbonyr denote aminocarbonyl radicals which 

20 have been substituted with one alkyI radical and with two alkyI radicals, respectively More prefen-ed are "lower alkylami- 
nocarbonyl" having lower alkyI radicals as described above attached to an aminocarbonyl radical. The terms "N- 
arylaminocarbonyl" and "N-alkyl-N-arylaminocarbonyl" denote aminocart)onyl radicals substituted, respectively, with 
one aryl radical, or one alkyI and one aryl radical. The term "aminocarbonylalkyl" embraces alkyt radicals substituted 
with aminocartx)nyl radicals. The term "N-cycloalkylaminocarbonyl" denoted aminocarbonyl radicals which have been 

25 substituted with at least one cycloalkyi radical. More preferred are "lower cycloalkylaminocartxjnyl" having lower 
cycloaikyi radicals of three to seven carbon atoms, attached to an aminocarbonyl radical. The term "aminoalkyi" 
embraces alkyi radicals substituted with amino radicals. The term "alkylaminoalkyi" embraces aminoalkyi radicals hav- 
ing the nitrogen atom substituted with an alkyi radical. The term "amidino" denotes an -C(=NH)-NH2 radical. The term 
"cyanoamidino" denotes an -C(=N-CN)-NH2 radical. The term "heterocyclicalkyl" embraces heterocyclic-substituted 

30 alkyi radicals. More preferred heterocyclicalkyi radicals are "lower helerocydicalkyl" radicals having one to six carbon 
atoms and a heterocyclic radical. Examples include such radicals as pyrrolidinylmethyl, pyridylmethyl and thienylmethyl. 
The term "aralkyi" embraces aryl-substituted alkyi radicals. Preferable aralkyi radicals are "lower aralkyi" radicals having 
aryl radicals attached to alkyi radicals having one to six carbon atoms. Examples of such radicals include benzyl, diphe- 
nylmethyl, triphenylmethyl, phenylethyi and diphenylethyl. The aryl in said aralkyi may be additionally substituted with 

35 halo, alkyi, alkoxy, halkoalkyi and haloalkoxy. The terms benzyl and phenylmethyi are interchangeable. The term 
"cycloalM" embraces radicals having three to ten cartxjn atoms. More prefenred cycloalkyi radicals are "lower 
cycloalkyi" radicals having three to seven cartoon atoms. Examples include radicals such as cydopropyl, cyclobutyl. 
cyclopentyl. cyclohexyl and cydoheptyl. The term "cycloalkenyl" embraces unsaturated cyclic radicals having three to 
ten carbon atoms, such as cydobutenyl, cyclopentenyl, cydohexenyl and cydoheptenyi. The term "alkylthio" embraces 

40 radicals containing a linear or branched alkyi radical, of one to ten cartx>n atoms, attached to a divalent sulfur atom. An 
example of "alkylthio" is methylthio, (CH3-S-). Tlie term "alkylsulf inyl" embraces radicals containing a linear or branched 
alkyi radical, of one to ten cartoon atoms, attached to a divalent -S(=0)- atom. The term "aminoalkyi" embraces alkyi 
radicals sutDStituted with amino radicals. More pretended aminoalkyi radicals are "lower aminoalkyi" having one to six 
carbon atoms. Examples include aminomethyl, aminoethyl and aminobutyl. The term "alkylaminoalkyi" embraces ami- 

45 noalkyi radicals having the nitrogen atom substituted with at least one alkyi radical. More preferred alkylaminoalkyi rad- 
icals are "lower alkylaminoalkyi" having one to six cart>on atoms attached to a lower aminoalkyi radical as described 
above. The terms "N-alkylamino" and "N,N-dialkylamino" denote amino groups which have been substituted with one 
alkyi radical and with two alkyi radicals, respectively. More prefen'ed alkylamino radicals are "lower alkylamino" radicals 
having one or two alkyi radicals of one to six carbon atoms, attached to a nitrogen atom. Suitable "alkylamino" may be 

50 mono or dialkylamino such as N-methylamino, N-ethylamino. N,N-dimethylamino, N,N<lielhylamino or the like. The 
term "arylamino" denotes amino groups which have been substituted with one or two aryl radicals, such as N-phe- 
nylamino. The "arylamino" radicals may be further substituted on the aryl ring portion of the radical. The term 
"aralkylamino" denotes amino groups which have been substituted with one or two aralkyi radicals, such as N-ben- 
zylamino. The "aralkylamino" radicals amy be further substituted on the aryl ring portion of the radical. Th terms "N- 

55 alkyt-N-arylamino" and "N-aralkyl-N-alkylamino" denote amin groups which have been substituted with one aralkyi 
and one alkyi radical, or one aryl and one alkyi radical, respectively, to an amino group. The terms "N-arylaminoalkyI" 
and "N-aralkylaminoalkyI" denote amino groups which have been substituted with one aryl radical or one aralkyi radical, 
respectively, and having the amino group attached to an alkyi radical. More preferred arylaminoalkyi radicals are "lower 
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arylaminoalkyl" having the arylamino radical attached to one to six carbon atoms. Exaniples of such radicals include N- 
phenylaminomethyl and Nijhenyl-N-methylaminomethyl. The terms "N-alkyl-N-arylaminoalkyl" and "N-aralkyl-N- 
alkylaminoalkyr denote N-alkyl-N-arylamIno and N-alkyl-N-aralkylamino groups, respectively, and having the amino 
group attached to alkyi radicals. The term "acyl", whether used alone, or within a term such as "acylamino^ denotes a 

5 radical provided by the residue after removal of hydroxyl from an organic add. The term "acylamino" embraces an 
amino radical substituted with an acyl group. An examples of an "acylamino" radical is acetylamino or acetamido 
(CH3C(=0)-NH-) where the amine may be further substituted with alkyI, aryl or aralkyl. The term "arylthio" embraces 
aryl radicals of six to ten carbon atoms, attached to a divalent sulfur atom. An example of "arylthio" is phenylthio. The 
term "aralkylthio" embraces aralkyl radicals as described above, attached to a divalent sulfur atom. An example of 

10 "aralkylthio" is benzylthio. The term "aryloxy" embraces aryl radicals, as defined above, attached to an oxygen atom. 
Examples of such radicals include phenoxy. The term "aralkoxy" embraces oxy-containing aralkyl radicals attached 
through an oxygen atom to other radicals. More preferred aralkoxy radicals are "lower aralkoxy" radicals having phenyl 
radicals attached to lower alkoxy radical as described atx)ve. The term "haloaralkyi" embraces aryl radicals as defined 
above attached to haloatkyi radicals. The term "carboxyhaloalkyt" embraces carboxyalkyi radicals as defined above 

75 having halo radicals attached to the alkyI portion. The term "alkoxycarbonylhaloalkyl" embraces alkoxycarbonyi radicals 
as defined above substituted on a haloalkyi radical. The term "aminocarbonylhaloalkyi" embraces aminocarbonyl radi- 
cals as defined above substituted on a haloalkyi radical. The term "alkylaminocarbonylhaloalkyl" embraces alkylamino- 
carbonyl radicals as defined above substituted on a haloalkyi radical. The term "alkoxycarbonylcyanoalkenyl" embraces 
alkoxycarbonyi radicals as defined above, and a cyano radical, both substituted on an alkenyl radical. The term "car- 

20 boxyatkylaminocarbonyr embraces aminocarbonyl radicals substituted with carboxyalkyi radicals, as defined above. 
The term "aralkoxycarbonylalkylaminocarbonyl" embraces aminocarbonyl radicals substituted with aryl-substituted 
akoxycarbonyl radicals, as defined above. The term "cycloalkylalkyl" embraces cycloalkyi radicals having three to ten 
carbon atoms attached to an alkyI radical, as defined above. More preferred cycloalkylalkyl radicals are "lower 
cycloalkylalkyi" radicals having cycloalkyi radicals attached to lower alkyI radicals as defined above. Examples include 

25 radicals such as cyclopropylmethyl, cyclobutylmethyl, and cyclohexylethyl. The term "aralkenyl" embraces aryl radicals 
attached to alkenyl radicals having two to ten cartx>n atoms, such as phenylbutenyl, and phenylethenyl or styryl. 
[0021] The present invention comprises a pharmaceutical composition for the treatment of inflammation and inflam- 
mation-associated disorders, such as arthritis, comprising a therapeutically-effeclive amount of a conpound of Formula 
k t in association with at least one pharmaceuticaliy-acceptable carrier, adjuvant or diluent. 

¥30 [0022] Also included in the family of compounds of Formula I are the pharmaceutically-acceptable salts thereof. The 
term "pharmaceutically-acceptable satts" embraces salts commonly used to form alkali metal salts and to form addition 
salts of free acids or free bases. The nature of the salt is not critical, provided that It is pharmaceutically-acceptable. 
Suitable pharmaceutically-acceptable acid addition salts of compounds of Formula I may be prepared from an inorganic 
acid or from an organic acid. Examples of such inorganic adds are hydrochloric, hydrobromic, hydroiodic, nitric, car- 

35 bonic. sulfuric and phosphoric acid. Appropriate organic adds may be selected from aliphatic, cycloaliphatic, aromatic, 
araiiphatic. heterocyclic, carboxylic and sulfonic dasses of organic acids, example of which are formic, acetic, propionic, 
sucdnic, glycolic. gluconic, lactic, malic, tartaric, dtric, ascorbic, glucuronic, maleic. fumaric. pyruvic, aspartic. glutamic, 
benzoic, anthranilic, mesylic. saiicyclic, salicyclic. 4-hydroxybenzoic, phenylacetic, mandelic. embonic (pamoic), meth- 
anesulfonic, ethanesutfonic. benzenesulfonic, pantothenic, 2-hydroxyethanesulfonic, toluenesulfonic, sulfanilic, 

40 cydohexylaminosulfbnic, stearic, algenic. p-hydroxybutyric. salicyclic, galactaric and galacturonic acid. Suitable phar- 
maceutically-acceptable base addition salts of compounds of Formula I include metallic salts made from aluminum, cal- 
cium, lithium, magnesium, potassium, sodium and zinc or organic salts made from N,N'-dibenzylethylenediamine, 
chloroprocaine, choline, diethandamine, ethylenediamine, meglumine (N-methylglucamine) and procaine. All of these 
salts may be prepared by conventional means from the corresponding conpound of Formula I by reacting, for example. 

45 the appropriate acid or base with the compound of Formula 1. 

GENERAL SYNTHETIC PROCEDURES 

[0023] The compounds of the invention can be synthesized according to the following procedures of Schemes 1-Vlll. 
50 wherein the R'^-R^ substituents are as defined for Formula 1. above, except where further noted. 
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SCHEME I 



o 

^ H Base, -78«C O 
r4— CCH3 ' ^ , II 



THF 



R3x 



Base 



acylation 



75 



4-R^NHNH2 



Alcohol, A 



20 




[0024] Synthetic Scheme I shows the preparation of tetrasubstituted pyrazoies from starting material 1 . In step 1 of 
synthetic Scheme I, the phenyl-methyl ketone (1) is treated with a base and an alkylating reagent (R^X. where X repre- 
sents a leaving group such as tosyl) to give the substituted ketone (2). In step 2. the substituted ketone (2) is treated 
40 with base, such as sodium methoxide, and an acylating reagent such as an ester (R^C02CH3), or ester equivalent 
(R^CO-imidazole, to give the intermediate diketone (3) in a procedure simitar to that developed by Reid and Calvin, 1 
Amen Chem Soa, 72, 2948-2952 (1950). In step 3, the diketone (3) is reacted with a substituted hydrazine in acetic 
acid or an alcoholic solvent to give a mixture of pyrazoies (4) and (5). Separation of the desired pyrazole (4) can be 
achieved by chronr^tography or recrystallization. 
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Scheme II 



g6 



NaOCH3, MeOH 



10 



R5 



R2CO2CH2CH3, ether 




15 



EtOH, A 
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[0025] Synthetic Scheme II shows the procedure for preparation of 4.5-dihydrobenz[g]indazole compounds embraced 
by Formula I. In step 1, ethyl trifluoroacetate is reacted with base, such as 25% sodium methoxide in a protic solvent, 
such as methanol, and a l-tetralone derivative (9) to give the intermediate diketone (10). In step 2, the diketone (10) in 
an anhydrous protic solvent, such as absolute ethanol or acetic acid, is treated with the free base or hydrochloride salt 
of a substituted hydrazine at reflux for 24 hours to afford a mixture of pyrazoles (11) and (12). Recrystallization gives 
the 4,5-dihydro benz[g]indazolyl-benzenesulfbnamide (1 1). 
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Scheme ill 




ci 
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IS 



AlCli 



CN 1) r3cH2M 



20 



2) hydrolysis 



25 



30 
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^^^^^ 1) r3cH2M 




18 



2) oxidation 
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[0026] Synthetic Scheme II) shows the preparation of substituted ketones 18 which are not commercially available as 
used in Scheme I. The ketones can be prepared by standard Friedel-Craft acylation of the starting substituted ben- 
zenes 14 with acid chlorides or anhydrides 15. Alternatively, the ketones can be prepared from phenylcartx)nitriles 16 
by standard organometalllc techniques where M represents metals such as lithium, magnesium, and the like. An alter- 
native organometallic route is shown from the aldehydes 17 where M represents metals such as lithium, magnesium, 
and the like. Oxidation with a suitable oxidizing agent, such as CrOs, follows to produce the ketones. 
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Scheme IV 

O Q 0 



H2NSO2 




NHNHj-HCl 



[0027] Synthetic Scheme IV shows an alternative regioselective method of constructing the pyrazole 21 . Commer- 
cially available enones 19 can be epoxidized to give, ^xscyketones 20, which are treated with 4-sulibnamidophenylhy- 
drazine hydrochloride to provide the pyrazole 21 . 



Scheme V 



H2NSO2 




[0028] Synthetic Scheme V shows the preparation of pyrazoles 26 from esters 24. Reduction of the ester 24 to the 
alcohol, preferably with lithium aluminum hydride (LAH) followed by oxidation, preferably with MnOg. gives the aldehyde 
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25. Various nucleophiles (such as hydroxamates and 1 .3<licart)onyl compounds) can be condensed with the aldehyde 
to give the desired oximes or olefins 26. 

[0029] The following examples contain detailed descriptions of the methods of preparation of conpounds of Formula 
I . These detailed desaiptions fall within the scope, and serve to exemplify, the above described General Synthetic Pro- 
cedures which form part of the invention. 

[0030] All parts are by weight and tenperatures are in Degrees centigrade unless othenvise indicated. HRMS is an 
abbreviation for High resolution mass spectrometry. In the following tables. "ND" represents "not determined". 



9t9P 1 : Preparation of 2-trrfiMQrQaggtyl-1-tetralon9. 

[0031 ] A 250 mL one necked round bottomed flask equipped with a reflux condenser, nitrogen inlet and provisions for 
magnetic stirring was charged with ethyl trif luoroacetate (28.4 g, 0.2 mol) and 75 mL of ether. To this solution was added 
48 mL of 25% sodium methoxide in methanol (0.21 mol). A solution of 1-tetralone (29.2 g, 0.2 mol) in 50 mL of ether 
was added over about 5 minutes. The reaction mixture was stirred at room temperature for 14 hours and was diluted 
wih 1 00 mL of 3N HCI. The phases were separated and the organic layer was washed with 3N HCI. and with brine, dried 
over anhydrous MgS04, filtered and concentrated in vacuo. The residue was taken up in 70 mL of boiling ethanol/water 
and cooled to room tenperature, whereupon crystals of 2-trifluoroacetyl-1-tetralone formed which were isolated by fil- 
tration and air dried to give pure compound (32 g. 81%): mp 48-49°C; NMR CDCI3 6 2.8 (m, 2H), 2.9 (m, 2H), 7.2 
(d, j = 3.0 Hz, 1 H), 7.36 (m, 1 H), 7.50 (m. 1 H). 7.98 (m. 1 H); ^^F NMR CPCI3 6 -72.0. El GC-MS M+ = 242. 

Step 2: Preparation of 4-r4.5-dihvdro-3-(tr ifluoromethvh-1H-benzrQlinda2ol-1-vl]benzenesulfbnamide. 

[0032] A 100 mL one necked round bottomed flask equipped with reflux condenser, nitrogen inlet and provisions for 
magnetic stimng was charged with 2-trtfluoroacetyl-1-tetralone from Step 1 (1.21 g, 5.0 mmol), 4-sulfonamidQphenyl- 
hydrazine hydrochloride (1 .12 g, 5.0 mmol) and 25 mL of absolute ethanol. The solution was warmed to reflux for 15 
hours and concentrated in vacuo. The residue was dissolved in ethyl acetate, washed with water, and with brine, dried 
over anhydrous V)gS04. filtered and concentrated in vacuo. The residue was reaystallized from a mixture of ethyl ace- 
tate and isooctane to give 1 .40 g, 71% of pure product: mp 257-258**C; ^ H NMR (CDCI3/CD3OD, 4:1) 6 2.7 (m, 2H), 2.9 
(m, 2H), 6.6 (m, 1H), 6.9 (m, 1H). 7.1 (m, 1H), 7.16 (m, 1H), 7.53 (m. 2H), 7.92 (m, 2H): ^^F NMR (CDCI3) 5 -62.5. FAB- 
MSM+H=:394. 



Example 1 




4- [4, 5-Dihydro-3- { trif luoromethyl) -IH- 
benz [g] Indazol-l-yl] benzeaesulfionamlde 
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Example Z 




4- [4r 5-Dihydro-7-methyl-3- ( trif luoromethyl) -IH- 
benz [g] lndazol-1-yl] benzenesulfonamlde 



Step 1. Prepa ration of 6-methvl-2-ftrifluoroacetvhtetralone. 

[0033] Eth/I trif luoroacetate (5.33 g, 37.5 mmol) was dissolved in ether (50 mL) and treated with a sodium methoxkje 
solution (25% in methanol, 9.92 g, 45.9 mmol) followed by 6-methyltetralone (5.94 g, 37.1 mmol). The reaction was 
stin-ed at room temperature for 6.1 hours then treated with 3N HCI (20 mL). The organic layer was collected, washed 
with brine, dried over MgS04, and concentrated in vacuo to give a brown oil (8.09 g) that was used in the next step with- 
out further purification. 

Step 2: Preparation of 4-f4.5Kiihydro-7-methv!-3'(trifluoromethyl)-1H-benzfa1indazol-1-ynbenzenesulfonamide. 

[0034] 4-Sulfbnamidophenylhydrazine hydrochloride (1 .80 g. 8.0 mmol) was added to a stirred solution of the diketone 
from Step 1 (1 .86 g. 7.3 mmol) In ethanol (10 mL). The reaction was heated to reflux and stirred for 14.8 hours. TTie 
reaction mixture was cooled and filtered. The filtrate was concentrated in vacuo, dissolved in ethyl acetate, washed with 
water and with brine, dried over MgS04 and reconcentrated in vacuo to give the pyrazote as a brown solid (1 .90 g, 
64%): 

mp 215-218X. NMR (acetone-de) 300 MHz 8.10 (d, 2H), 7.80 (d, 2H), 7.24(s. 1 H). 6.92 (d, 1 H), 6.79 (br s. 2H). 
6.88 (d.lH), 3.02 (m. 2H), 2.85 (m, 2H). 2.30 (s, 3H). ^^F 

NMR (acetone-dg) 282 MHz -62.46 (s). High resolution mass spectrum Calc'd. for CigHi7F3N302S: 408.0994. 
Found: 408.0989. 

[0035] TTie following compounds in Table I were prepared according to procedures similar to that exemplrf ied In Exam- 
ples 1 and 2. with the substitution of the appropriate ester. 
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Example 10 



10 



15 




20 



4 - [4 r 5-Dlhydro- 3 - ( trif luoromethyl ) -IH thieno [3,2' 
g] Indazol-l-yll benzene sulfonamide 



25 Step 1. Preparation of 4-keto-4.5.6.7-tetrah vclrothianaDhthene. 

[0036] 4-(2-Thienyl)butyric acid (28.42 g, 1 67 mmol) was placed in a round bottom flask with acetic anhydride (30 mL) 
and phosphoric acid (0.6 mL), and heated to reflux for 3.2 hours. The reaction mixture was poured into 1 00 mL of water, 
extracted with ethyl acetate, washed with brine, dried over MgS04. and concentrated in vacuo to give a brown oil (22.60 
0 g) which was vacuum distilled (1mm Hg, 107-1 15*C) to give a white solid (13.08 g, 51%): mp 34-40*C); NMR 
(CDCI3) 300 MHz 7.29 (d, J=5.2 Hz, 1H), 6.99 (d, J=5.2 Hz, 1H), 2.95 (t. J=6.0 Hz, 2H), 2.47(m. 2H), 2.1 3(m, 2H). M+H 
= 153. 

Step 2. Preparation of 4-keto-4.5.6.7-teftrahydro-5-(trif luoroacetyl)thianaphthene. 

35 

[0037] Ethyl trif luoroacetate (11.81 g, 83. 1 mmol) was dissolved in ether (50 mL) and treated with a sodium methoxide 
solution (25% in methanol, 1 8.35 g, 84.9 mmol) followed by 4-keto-4,5,6,7-tetrahydrothianaphthene from Step 1 (1 2.57 
g, 82.6 mmol) dissolved in ether (25 mL). The reaction was stirred for 69.4 hours at room temperature, then treated with 
3N HCI (40 mL). The organic layer was collected, washed with brine, dried over MgS04, and concentrated in vacuo to 
40 give a brown solid which was recrystallized from ether/hexane to give the diketone (10.77 g, 52%) as brown needles; 
mp54-64«C;^H NMR (CDCI3) 300 MHz 1 5.80 (s. 1H).7.41 (d, J=5.2 Hz, 1H), 7.17(d, J=5.2 Hz. 1H). 3.04 (m, 2H), 2.91 
(m, 2H); ^^F NMR (CDCI3) 282 MHz -70.37 (s). M+H=249. 

Step 3. Preparation of 4-f4.5<lihvdro-3-(trrfluoromethvl)-1H thienof3.2-a1indazol-1-yl]ben2enesulfbnamlde. 

45 . 

[0038] 4-Sulfonamidophenylhydrazine hydrochlorkJe (2.36 g, 10.6 mmol) was added to a stirred solution of the dike- 
tone from Step 2 (2.24 g. 9.0 nnmol) In ethanol (20 mL). The reaction was heated to reflux and stirred 14.7 hours. The 
reaction mixture was filtered and washed with ethanol and with water to give the desired pyrazole as a white solid (2.69 
g. 75%): nrp 288-290'»C; ^H NMR (acetone-de) 300 MHz 8.12 (d, J=8.7 Hz, 2H). 7.83 (d, J=8.7 Hz. 2H), 7.27 (d, J=5.2 
50 Hz, 1H), 6.81 (br s. 2H), 6.59 (s, J=5.4 Hz.lH), 3.18 (m, 2H). 3.01 (m, 2H); ^^F NMR (acetone^le) 282 MHz -62.46 (s). 
High resolution mass spectrum Calc*d. for C16H12F3N3O2S2: 399.0323. Found: 399.0280. 

BIOLOGICAL EVALUATION 

55 Rat Can^ageenan Foot Pad Edema Test 

[0039] The carrageenan foot edema test was performed with nnaterials. reagents and procedures essentially as 
described by Winter, et al.. [Proc. Sac, Exp. Biol Med., Ill, 544 (1962)). Male Sprague-Dawley rats were selected in 
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each group so that the average body weight was as dose as possible. Rats were fasted with free access to water for 
over sixteen hours prior to the test. The rats were dosed orally (1 mL) with compounc^ suspended in vehicle containing 
O.S% methylcellulose and 0.025% surfactant, or with vehicle alone. One hour later a subplantar injection of 0.1 mL of 
1% solution of carrageenan/sterile 0.9% saline was administered and the volume of the injected foot was measured 

5 with a displacement plethysmometer connected to a pressure transducer with a digital indicator. Three hours after the 
injection of the can'ageenan, the volume of the foot was again measured. The average foot swelling in a gr up of drug- 
treated animals was compared with that of a group of placebo-treated animals and the percentage inhibition of edema 
was determined (Otterness and Bliven. Laboratory Models for Testing NSAIDs, in Non-steroidal Anti-lrrf temmatory 
Drugs, (J. Lombardino, ed. 1985)). The % inhibition shows the % decrease from control paw volume determined in this 

10 procedure and the data for selected conrpounds in this invention are summarized in Table I. 

Rat Carrageenan-induced Analgesia Test 

[0040] The analgesia test using rat carrageenan was performed with materials, reagents and procedures essentially 
15 as described by Hargreaves, et al., (Pain, 32, 77 (1988)). Male Sprague-Dawley rats were treated as previously 
described for the Carrageenan Foot Pad Edema test. Three hours after the injection of the carrageenan, the rats were 
placed in a special plexiglass container with a transparent floor having a high intensity lamp as a radiant heat source, 
positionable under the floor. After an initial twenty minute period, thermal stimulation was begun on either the injected 
foot or on the contralateral uninjected foot. A photoelectric cell turned off the lamp and timer when light was interrupted 
20 by paw withdrawal. The time until the rat withdraws its foot was then measured. The withdrawal latency in seconds was 
determined for the control and drug-treated groups, and percent inhibition of the hyperalgesic foot withdrawal deter- 
mined. Results are shown in Table II. 
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% Inhibition @ lOmg/^g 
body weight 


% Inhibition @ 30mg/kg 
body weight 


Example 
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* Assay pedormed at 30 mg/kg body weight 
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Evaluation of COX I and COX II activity in vitro 

[0041] The conpounds of this invention exhibited inhibition in vitro of COX II. The COX II inhibition activity of the com- 
pounds of this invention illustrated in the Examples was determined by the following methods. 

40 

a. Preparation of recombinant COX baculoviruses 

[0042] A 2.0 kb fragment containing the coding region of either human or murine COX-I or human or murine COX-II 
was cloned into a BamH1 site of the bacutovirus transfer vector pVL1393 (Invitrogen) to generate the baculovirus trans- 

45 fer vectors for COX-I and COX-II in a manner similar to the method of D.R. O'Reilly et al {Baculovirus Expression Vec- 
tors: A Laboratory Manual (1992)). Recombinant baculoviruses were isolated by transfecting 4 ^g of baculovirus 
transfer vector DNA into SF9 insect cells (2x1 0e8) along with 200 ng of linearized baculovirus plasmid DNA by the cal- 
cium phosphate method. See M.D. Summers and G.E. Smith, A Manual of Method^ for Baculovirus Vectors and Insect 
Cell Culture Procedures, Texas Agric. Exp. Station Bull. 1555 (1987). Recombinant viruses were purified by three 

50 rounds of plaque purification and high titer (10E7 - 10E8 pfu/ml) stocks of virus were prepared. For large scale produc- 
tion. SF9 insect cells were infected in 1 0 liter f ermentors (0.5 x 1 0^/ml) with the recombinant baculovirus stock such that 
the multiplicity of infection was 0.1. After 72 hours the cells were centrifuged and the cell pellet homogenized in 
Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3-[(3-cholamidopropyl)dimethytammonio] -l-propanesuKbnate 
(CHAPS). The homogenate was centrifuged at 10,OOOxG for 30 minutes, and the resultant supernatant was stored at - 

55 BO^'C before being assayed for COX activity. 
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b. Assay for COX I and COX II activity: 

[0043] COX activity was assayed as PQE2 formed/^g protein/time using an ELISA to detect the prostaglandin 
released. CHAPS^olubilized insect cell membranes containing the appropriate COX enzyme were incubated in a 
5 potassium phosphate buffer (50 mM, pH 8.0) containing epinephrine, phenol, and heme with the addition of arachidonic 
acid (10 fxM). Conpounds were pre-incubated with the enzyme for 10-20 minutes prior to the addition of arachidonic 
acid. Any reaction between the arachidonic acid and the enzyme was stopped after ten minutes at 37°C/room tenper- 
ature by transferring 40 ^1 of reaction mix into 160 ^1 ELISA buffer and 25 indomethadn. TTie PGE2 formed was 
measured by standard ELISA technology (Cayman Chemical). Results are shown in Table III. 

10 
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Human COX II ID50 


Human COX 1 \M 


1 


1.1 


13.6 
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.2 


19.8 


10 


.6 


4.1 



[0044] Also embraced within this invention is a class of pharmaceutical compositions comprising one or more com- 
pounds of Formula I in association with one or more non-toxic, pharmaceutically acceptable carriers and/or diluents 
and/or adjuvants (collectively referred to herein as "carrier" materials) and. if desired, other active ingredients. The com- 
25 pounds of the present invention may be administered by any suitable route, preferably in the form of a pharmaceutical 
composition adapted to such a route, and In a dose effective for the treatment intended. The compounds and composi- 
tion may. for example, be administered intravascularjy, intraperrtoneally. subcutaneously, intramuscularly or topically. 
[0045] For oral administration, the pharmaceutical composition may be in the form of, for example, a tablet, capsule, 
suspension or liquid. The pharmaceutical composition is preferably made in the form of a dosage unit containing a par- 
ticular amount of the active Ingredient. Examples of such dosage units are tablets or capsules. The active Ingredient 
may also be administered by injection as a composition wherein, for example, saline, dextrose or water may be used as 
a suitable canrier. 

[0046] TTie amount of therapeutically active compound that is administered and the dosage regimen for treating a dis- 
ease condition with the conpounds and/or compositions of this invention depends on a variety of factors, including the 
35 age. weight, sex and medical condition of the subject, the severity of the disease, the route and frequency of adminis- 
tration, and the particular compound employed, and thus may vary widely. The pharmaceutical compositions may con- 
tain active ingredient in the range of about 0.1 to 2000 mg, preferably in the range of about 0.5 to 500 mg and most 
preferably between about 1 and 100 mg. A daily dose of about 0.01 to 100 mg/kg body weight, preferably between 
about 0.1 and about 50 mg/kg body weight and most preferably from about 1 to 20 mg/kg body weight, may be appro- 
ve priate. The daily dose can he administered in one to four doses per day. 

[0047] For therapeutic purposes, the compounds of this invention are ordinarily combined with one or more adjuvants 
appropriate to the indicated route of administration. If administered per qs, the compounds may be admixed with lac- 
tose, suaose, starch powder, cellulose esters of alkanoic adds, cellulose alky! esters, talc, stearic acid, magnesium 
stearate. magnesium oxide, sodium and calcium salts of phosphoric and sulfuric adds, gelatin, acada gum, sodium 
45 alginate, polyvinylpyn-olidone, and/or polyvinyl alcohol, and tiien tableted or encapsulated for convenient administration. 
Such capsules or tablets may contain a controlled-release formulation as may be provide in a dispersion of active com- 
pound in hydroxypropylmethyl cellulose. Formulations for parenteral administration may be In the form of aqueous or 
non-aqueous isotonic sterile injection solutions or suspensions. These solutions and suspensions may be prepared 
from sterile powders or granules having one or nrtore of the carriers or diluents mentioned for use in the formulations for 
50 oral administration. The compounds may be dissolved in water, polyethylene glycol, propylene glycol, ethanot. corn oil, 
cottonseed oil, peanut oil, sesame oil. benzyl alcohol, sodium chloride, and/or various buffers. Other adjuvants and 
modes of administration are well and widely known in the pharmaceutical art. 

Claims 

55 

1. A compound having the formula I 
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(I) 



wherein R** is phenyl substituted at position 4 with sulfamyl; wherein is selected from Ci-Cg-haloalkyl, 
cyano, carboxyl, Ci-Ce-alkoxycarbonyl, CrCg-carboxyalkyl, aminocarbonyl. Ci-Cg-N-alkylaminocarbonyl, N- 
arylaminocarbonyl. Ci-Cg-N.N-dialkylaminocarbonyl, Ci-Cg-N-alkyl-N-arylaminocarbonyl, Ca-Cy-cydoalkylamino- 
carbonyl, and Ci-Ce-hydroxyalkyI; wherein R^ and R'* together form 



wherein m is 2; wherein A is selected from phenyl and five membered heteroaryl; and wherein R^ is one or more 
radicals selected from halo, C^-C^o'^'M* CrCe-alkylsulfonyl, Ci-Cg-haloalkyI, Ci-Cg-alkoxy, amino and nitro; 
wherein aryl wherever occuring means phenyl, naphthyl, tetrahydronaphthyl, Indane, biphenyl; or a pharmaceutic 
cally-acceptable salt thereof. 

Compound of Claim 1 wherein R^ is selected from fluoromethyl. difluoromethyl, trifluoromethyl, chloromethyt, 
dichloromethyl, trichloromethyl. pentafluoroethyl, heptafluoropropyl, difluorochloromethyl, dichlorofluoromethyl. dif- 
luoroethyl, difiuoropropyl, dichloroethyl, dichloropropyip cyano, carboxyl, methoxcarbonyl, ethoxycartx)nyl, isopro- 
poxycarbonyl, tert-butoxycarbonyl, propoxycartx)nyl, butoxycarbonyl, isobutoxycarbonyl. pentoxycartjonyl, acetyl, 
propionyl, butyryl. isobutyryl, valeryl, isovaleryl, pivaloyl. hexanoyi, trifluoroacetyl, aminocartx)nyl, N-methylamino- 
cartx)nyl, N-ethylaminocarbonyl, N-isopropylaminocarbonyl, N-propylaminocart>onyl, N-butylaminocartx)nyl, N-iso- 
butylaminocarbonyl, N-tert-butylaminocarbonyl. N-pentylaminocarbonyl, NiDhenylaminocartx)nyI, N,N- 
dimethyiaminocarbonyl, N-methyt-N-ethylaminocart>onyi, N-{3-fluorophenyl)aminocart>onyl, N-(4-methylphe- 
nyl)aminocaftx)nyl, N-(3-chlorophenyl)aminocartx>nyl, N-(4-methoxyphenyl)aminocarbonyl, N-methyl-N-phe- 
nylaminocartx)nyl, cydohexylaminocaitonyl, hydroxypropyl. hydroxymethyl, and hydroxymethyl; wherein A is 
selected from phenyl, furyl and thienyl; wherein R^ is one or more radicals selected from fluoro, chloro, bromo, 
methylsulfonyl, methyl, ethyl, isopropyl, tert-butyl. isobutyl, fluoromethyl, difluoromethyl, trifluoromethyl, chlorome- 
thyt, dichloromethyl, trichloromethyl, pentafluoroethyl, heptafluoropropyl. difluorochloromethyl, dichlorofluorome- 
thyl, difluoroethyl, difiuoropropyl. dichloroethyl, dichloropropyl, methoxy, methylenedioxy, ethoxy, propoxy, n-butoxy. 
amino, and nitro; or a pharmaceutically-acceptable salt thereof. 

Compound of Claim 2 selected from compounds, and their pharmaceutically-acceptable salts, of the group consist- 
ing of 

4-[3-(difluoromethyl)-4.5<lihydro-7-methoxy-1 H-benz[g]indazol-1-yl]ben2enesulfonamide; 
4-[3-(difluoromethyl)-4,5-dihydro-7-methyl-1H-benz[g]inda2ol-1-yObenzenesuto 
4-[4,5<lihydro-7-methoxy-3-(trifluoromethyl)-1 H-benz[g]indazol-1 -yflbenzenesuHonamide; 
4-[4,5-dihydro-3-(trif luoromethyl)-1 H-benz[g]indazol-1 -yQbenzenesulfbnamide; 
4-[4.5-dihydro-7-methyl-3-(trifluoromethyl)-1H-benz[g]lndazol-1-yl]benzenesulfonamide; 
methyl[1 -(4-aminosulfonylphenyl)-4,5-dihydro-7-methoxy-1 H-benz[g]indazol-3-yGcarbQxylate; and 
4-[4,5-dihydro-3-trif luoromethyl-1 H-thieno[3,2.g]indazol-1 -ylj benzenesulfonamide. 

A pharmaceutical connposition comprising a therapeutically-effective amount of a compound or a pharmaceutically- 
acceptable salt thereof according to any of Claims 1 - 3 and a pharmaceutically-acceptable earner or diluent. 
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